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SOV/124-58-1i- 12695 
Translation from: Referativnyy zhurnal, Mekhanika, 1958, Nr 11, p 109 (USSR) 


AUTHOR: | Ginevskiy, A. 5. 


TITLE: Influence of the Viscosity of a Fiuid on the Intensity of the Circulation 
About a Fluid Foil ina Hydrodynamic Cascade (Vliyaniye vyazkest' 
vhidkosti na velichinu tsirkulvatsit + okrug profilya gidrodinami- 
cheskoy reshetki) 


PERIODICAL: V sb.: Prom. aerodinamika. Nr 9, Moscow, Oborongiz, 1957, 
pp 5-15 


ABSTRACT: An investigation of the dependence on the tundamental geometric 
parameters of a plane cascade of the ratio kp = ryr id’ i.e. , the 
ratio of the circulation about a cascade foil of a viscous incompres: 
sible fluid flow and the corresponding circulation of an ideal flu:c 
It is assumed that the fluid foil differs only little from straight seg 
ments. Equating to zero the total vorticity of the flow downstream of 
the cascade is tantamount to equating the velocities at the outer bound 
ary of the boundary layer shedding from the fluid foil. Applying this 
condition to the flow of an ideal fluid through a cascade of foils, the 

Card 1/2 author obtains (with an accuracy up to the terms of 62 order) 
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Influence of the Viscosity of a Fluid on the Intensity of the Circulation (cont. ) 


_ == 
kh=l-k by by 


where k is a function of the solidity ratio and escape losses of the cascade, and 


by and bn are the nondimensional thicknesses of the boundary layers shedding 


from the upper and lower sides of the foil, respectively, 
kr tend toward unit 

decreases. 

fluid foils wi 


L.G. Naumova 
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FEDYAYEVSEIY,K.K., GINEVSKIY,A.5. PA - 2127 
The Computation Method of a Turbulent Boundary Layer in the Case 
of the Existence of a Transverse Preasure Gradient (Hetod rascheta 
turbulentnogo pogranichnogo sloya pri nalichii prodol 'nogo 
gradyenta davleniya. Russian). 

ghurnal Tekhn. Fiz., 1957, Yol 27, Nr 2, pp 309 - 326 (U.>.S.R.) 


Received: 3 / 1957 Reviewed: 4 / 1957 


A simple approximated method for the computation of the charac- 
teristics of a turbulent boundary layer is described. For the pur- 
pose of a simplification of the equations for the velocity profile 
and the law of resistance nott, putlT is represented as a poly- 
nomial according to y-powers. At first the velocity profile is de- 
rived in a turbulent houndary layer. Next, the formula for the law 

of resistance is derived and reduced to a form suited for compu- 
tation. “he significance of the constants K and & is -mentionded. Both 
are experimentally determined. For practical purposes K = 0.4 and 

o «= 11,5 can be assumed. A diagram represents the law of resistance. 
In the next chapter the impulse equations are integrated and it is 
shown on this basia in what manner the location of the point in which 
the liberation of the turbulent boundary layer takes place is de- 
termined. Computed and experimental results were compared and were 
found to be in good agreement. The computation method of the cha- 
racteristics of the twodimensional turbulent boundary layer with 
essential transverse cross gradients of pressure is distinguished 
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SOV/124-58-8-8889 


Translation from: Referativnyy zhurnal, Mekhanika, 1958, Nr 8, p80(USSR) 


AUTHORS: 


TITLE: 


Solodkin, Ye.Ye., Ginewakiy, AS. 


& 
The Turbulent Flow of a Viscous Fluid in the Inlet Portion of 
Axisymmetric and Plane Channels (Turbulentnoye techeniye 
vyazkoy whidkosti v nachal'nykh uchastkakh osesimmetrichnykh 
i ploskikh kanalov) 


PERIODICAL: Tr. Tsentr. aero-gidrodinam. in-ta, 1957, Nr 701, 57 pp, 


ABSTRACT: 


Card 1/4 


ill, 


An approximate solution is offered for the problem of the 
turbulent boundary layer and resistance in the inlet portion of: 
1) An axisymmetric divergent channel having a zero pressure 
gradient, 2) a circular conduit, and 3) a plane channel. 
Attention is given herein to the matter of the influence exerted 
by the transverse curvature of the channel surface on the vel- 
ocity profile, the local friction coefficient, and on the other 
characteristics of the turbulent boundary layer. The authors 
considered that in the channel's inlet section the velocity is 
constant and that the static pressure across the width of the 
boundary layer does not vary. Analysis of the differential 
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The Turbulent Flow of a Viscous Fluid (cont.) 


equations describing the mean stationary flow in the channel's turbulent 
boundary layer revealed that near the surface (correct up to the terms of 
the third order) the tangential-stress distribution across the width of the 
layer obeys the condition rT = const= 1, T,. Here r is the radius of a 


fluid clement in the boundary layer, ry is the radius of the channel cross 


section, 7 1s the frictional stress in the boundary layer, and 1, is the 


frictional stress at, the chagnel surface. Taken together with the Prandtl 
relationship T= pl© (au/dy)", { wherein p is the density of the liquid, / the 


the turbulent rnixing length, and du/ dy the mean-flow-velocity gradient nor- 
mal to the channel wall] , this permits the evolvement of a formula for the 
velocity profile in the turbulent boundary layer of an axisymmetric channel. 
When rg7®? , the formula reverts to the well-known logarithmic velocity 
profile of the turbulent layer of a plate. In the immediate vicinity of the 
channel! wall the velocity distribution is arrived at on the basis of the hypo- 
thesis which posits the existence of a laminar sublayer in which T=} au/dy (p 
being the viscosity coefficient of the liquid). The resistance law is obtained 
by equating the two velocity distributions at the boundary of the laminar sub- 
layer. The thickness of the laminar sublayer is determined from the usual 
relationship, {O= a,v lv wherein v= p/p . The calculations were 
Card 2/4 
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SOV/124-58-8-8889 
The Turbulent Flow of a Viscous Fluid (cont.) 


performed on the assumption that the turbulence constants k) and aj main- 


tain values equaling the corresponding values for the case of a plate, namely, 
k)=0.392 and aj=11.5. As a result of integration of the impulse equation, a 


determination is made, for different values of the Reynolds number, of the 
acrodynamic characteristics of an axisymmetric divergent channel having a 
zero pressure gradient, and an analysis is performed of the influence 
exerted by the transverse curvature of a concave surface on the character- 
istics of the boundary layer, It is demonstrated that because of the curva- 
ture of the surface the velocity profile becomes less bulgy, which circum- 
stance reduces correspondingly the coefficient of frictional resistance (as 
compared with cages in which the channei is a flat surface). Moreover, the 
influence exerted by a transverse curvature of the surface becomes espec- 
ially significant when the ratio 6/r, approaches unity. The data obtained 
are used to solve next the problem relating to the inlet portion of a circular 
conduit. Here the influence exerted by the longitudinal pressure gradient is 
taken into account dnly in the impulse equation. By solving the problem the 
authors arrive at the aerodynamic characteristics of the inlet portion of a 
circular conduit, including the length of the inlet portion for different values 
of the Reynolds number. When determined by this means, the length of a 
circular conduit's inlet portion exceeds by a factor of approximately three 
Card 3/4 
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SOV/124-58-8-8889 
The Turbulent Flow of a Viscous Fluid (cont.) 


its length as calculated from the velocity power profile (as per the Lattsko 
theory), and exceeds by a factor of two its length as calculated with a loga- 
rithmic velocity profile (as per the Shablevskiy theory), but it does approx- 
imate very closely the length obtained experimentally (by Kirsten). In con- 
clusion the avrodynamic characteristics are calculated for the inlet portion 
of a plane channel for a logarithmic velocity distribution in the boundary 
layer. Inasmuch as a circular conduit and a plane conduit represent two 
limiting cases of an annular-section conduit, the relationship found to exist 
between the aerodynamic characteristics and the length of either type of 
channel is depicted for both cases ona single graph. It is shown that, if a 
channel's hydraulic radius is taken as its characteristic linear dimension, 
the stated relationships will be virtually the same in the two cases, i.e., in 
that of a plane and in that of a circular conduit, and that they may therefore 
be employed to determine the characteristics of the inlet portion of an 
annular-section conduit. 

V.I. Yagodkin 
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isdatel'akly red.; YRVSTIGNEYRVA, H.H.,tekhn.reds 


[Designing blades of subsonic axial-flow compressors] Profilirovanie 

loputok osevogo dozvukovogo kompressora, Moskva, Oborongizs. 1958. 

138p. (Promyshlennaia aerodinamika No.J1) (MIRA 11:12) 
(Compressors-~Blades) | (Aerodynamics) 
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YUDIN, Yevgeniy Yakovlevich; GINEVSKIY, A.S., kand,tekhn.nauk, red; 
SHREYNFATN, L.1., izdatel'skiy red.; ZUDAKIN, I.M., tekhn.red. 


{Investigation of noises in vantilation installations and methods 

for preventing then] Iseledovanie shuma ventiliatornykh us tanovok i 

netodov bor"by s nim. Moskva, Gos. izd-vo obor. promyshl., 1958. 

227 p. (Moscow, TSentral'nyi aero-gidrodinamicheskii institut. 

Trudy, no.713). (MIRA 11:4) 
(Ventilation) (Acoustical engineering) 
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GINEVSEIY, A.S. 


Investigating two systems for changing blading areas in axial- 
flow compressor stages. Prom. aerodin. no.10:61-76 '58, 
(MIRA 11:8) 
(Compressors ) 
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__GIMEVSELY, A-S.; SQLUDKIN, Ye.Ye. (Moskva) 


Effect of lateral surface curvature on the characteristics of 

the axisymmetric turbulent boundary layer. Prikl.mat. 1 nekh. 

22 no.6:819-825 N-D '58, (MIRA 11:12) 
(Boundary layer) 
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AUTHORS:  Ginevskiy, A.S. yand Dovzhik, S.A., (loscow) 


TITih: “Experimental Determination cf the Pressure loss in the 
kKotating Vanes of Axial Vompressors (aksperinental'noye 
issledovaniye poter’ davleniya vo vrashchayushchemsya 
kolese osevogo kompressora) 


PERIODICAL: Izvestiya Akademii Nauk SSSR, Otdeleniye ‘ekhnicheskikh 
Nauk, Energetika i Avtomatika.1959 Nr l,pp 45-52 (USSR) 


ABSTRACT: In this paper, the results are described of 
experimental investigation of the pressure loss in the 
rotating vanes of an axial compressor at low 
cCircuaferential speeds. On tne basis of measurement of 
the total pressure by weans of a radial Pitot rake 
rotating together with the vanes. the structure was 
investiguted of the losses in the space petween the 
rotating vanes and certain quantitative data were 
obtained which characterise the tetal magnitude of the 
complete pressure loss as well us the distribution of 
the losses along the radius within a wide range of 
operating regimes, The work was performed on an axial 
compresscr of 600 mn outer diameter, 300 mm inner 

Gard 1/5 diameter, delivering air in an axia 


1 direction. ‘The vane 
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Oe TO F135 
ixperimental Determination of the Prescure Loss in tue Rotating 
Vanes of Axial Compressors 


profile was altered to give constunt circulation along 
The radius; full deteils are given cf the vane profile. 
Neasurenents of total head wer mide, using a Pitot rake 
rating with the vanes and tapable of measuring pressure 
‘4 18 different radial positions simultaneously, i.e. 
Covering the space between tne riots of the blades and 
the casing. Jneaifi-ient detail is given of the method 
of measurement, mancmeter connections ets. ihe aquipment 
allows a sompiete pictusa cl tie tetai peassure in the 
region between tne blades ta ce balit up and the 
ieasurenienys are expressed in a noa-dlimensioual forn. 
APo =Por 7 Poa is tie toval pressure an front of the 
vane in relative mction; po» is the total pressure 
behind the vane. 


h = ‘Oye (a) 


where fp is the air density, up is she c:irsunferential 
speed at the outer radius cl tle wieel: the mean value 
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JUV / 24-5 G=1--9/35 
Expecimental Determination of the Pressure less in the Rotating 
Vanes of Axial Colpressors 
of the loss coefficient at a given radius, AH can be 
determined by means of the following equaticn: 


0 
ect eS 
A = Fo Ab(9 do ors Pa (3) 


where k is the number of spaces between vanes. ‘Thus, 
the pressure loss coefficient for sll radii for any 
working condition is given by: 

z| 


> AH . a A Oe). 26s Ces jetda 3 


ae 


vy 


0 


where cs is the absolute flow velccity in the vane. 

Kq (5) expresses the flew rate scefficient cig and 

for a series of ci, values the theoretical head 

is caleulated and also the coefficiant of the total 
head H. ‘the Reynolds number, based on the relative flow 
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Experimental Dateraination of tha Pressure Inss in the Hotating 
Vanes of Axial CVoupressors 


velccity in the wheei, is 2 x lo’ Fig ¢ shows the 
structure of the heal less Ah over the vanes at 
differsat radii, ranging from the wane tip to close to 
the root. Therm is wach mors vyatiution in these extreme 
regicns. tig 3 shows polar picts of the head loss for 
different working scnditiers. Over mest of the region 
(Ab is practizally sero Lut increases in the space 
between svecessive vates due to yreofale icss and friction 
cf gis on tlede surfaces. ‘cher: is s2iso some loss over 
the radial gap vetween the bliie tip wi the casing, 
whiie at toe reat section the pressure loss is not only 
gue to rrivtion ef the air cu the hub surface but also 
dve to the twe boundaries formed ty the blades and the 
hub with the asscriated secondary flcw lcsses. A brief 
discussion is given of the facts1s influencing this 

head Loss, mainly concerned with tee anple cf attack of 
the blades end the bovndary layer -~biclmess. rig 4 
shows tke variation cf bead lets with radius in different 
working sonditic:s, Ir ownilutl a ac attempt is made to 


4 
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; SOV/24-~5 9-1 -9/35 
Experimental Determination of the Pressure Loss in the Rotating 
Vanes of Axial Compressors 


divide up the losses which cecur over the vane. Fig 5 
shows the total DAH divided into the profile loss: 

3 end flow and secondary flow loss; 2 output loss; 

3) it is evident that the profile loss makes up 

90 to 55% of the total. Fig 6 shows the efficiency 
variation with working conditions. ‘there are 6 figures 
and 6 references of which 2 are Soviet, 1 English and 
3 German. 


SUBMITTED: 22nd August 1958 
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AUTHOR: Ginevakiy, A. S. (Moscow) 


TITLE: 


Ste tangy gate 


Turbulent Trail and Stream in a Vortex Flew with the Presence 
of a Longitudinal Pressure Gradient (Turbulentnyye sled i 
struya v sputnom potoke pri nalichi: predcl‘nego gradiyenta 
davleniya) 


PERIODICAL: Izvestiya Akademii nauk SSSR OTN, Mekhanika 1 mashino- 


stroyeniye, 1959, Nr 2, pp 31-36 (USSR) 


ABSTRACT: An effect of the pressure gradient on the trail in a flow 


around a rigid body in the aerodynamical tube is considerable 
(Fig la). Similarly, this effect can be noticeable in the 
case of a stream (Fig 2»). A method cf calculation of the 
turbulence is described by the author, taking into account 
the longitudinal pressure gradient, The equation of turbu- 
lence in this trail or stream in this case will take a gen- 
eral form (1), where x and y - longitudinal and trans- 
verse co-ordinates respectively, u and v_-: Mean compon- 
ents of the velocity along the axss x ani y respectively, 
+ - tangent tension, F - density, p - pressure, The 
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Turbulent Trail and Stream jin a Vortex Flow with whe Precence of a 
longitudinal Pressure Gradient 


distribution of the tangent tension is elven hy Eqs (2), (4) 
and (5). The last two expressions are eabstituted in the 
Eqs (6) and (7) which determine the velocity in the trail 
(or stream) and at the boundary respectively, Tue simultan- 
eous solution of both equatione gives the expression (8), To 
find the rate of an increase (or decrease) of tie velocity 
(Pig 1), the formula (9) ig derived for us Ut uy and 


u, 25 * Uj, ° the velocity profile along tne azis can be 


derived from Eq (7), which can be written in the forms 
Eqs (10) and (11), The latter can be integrated when the 
relation (12) is determined (6' and 6" -- diaplacenent 
and loss of impulse, respectively). Then the expressions 
(13) and (14) are obtained (Vy, - velocity of inflow, 
62, ~ loss of impulse behind the baly), Tie coefficient of 
pody resistance, Eq (16) ( L ~ characteristh. linear dimen- 
sion), when substituted in the Eq (11), wives the final diff- 
erential equation (17). This rquation can be dnveqerated in 
the case of the longitudina) giadieny ween Yow const . while 
Card 2/4 
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Turbulent frail end Stream in a Vortex Flow with the Pre scenes of a 
Longitudinal Pressure Gradient 
the relationship of 6 and un” eon ba defined as Eq (18) 
( Zy 7 cb for trail, ay Ca isepe for anpenn), which, 


when substituted inte Eq (17) gives the usudi A 
equation (149), mn the case of the trail, the oxp 
(20) can be derived from Bq (19). The valu at is found 
experimentally. Ty ean be determine? frew mys (2) and (22) 
for the trazl as B = I/lo m 0.197 aud fron Eqs (23) and 
(24) for the stream as B= 0,035 T= O,li . The determina- 
tion of the profile yelasity can he simplified wien bq (25) 

is applied Cyuoos axparimental eegatant sy whist, together 
with Eq (4), wili give the relatiousaip foc), Fig 2 illus- 
trates the somparison of the results obtained from the various 
formulae: the curves 1, 2, 3 were calculated from Eqs (9), 
(26) and (28); 4 and 5 experimental points for the plane 
turbulent trail and stream, respectively, 6 aud Jo experi- 
mental points for tbe coaxial turbulent trai; and stream, 


+ 


respectively. The difference between the Wiecretical and 
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Turbulent Trail and Stream in a Vertex Ficw with the Presence of a 
Longitudinal Pressure Gradient 


experimental determination of the yelocity profile can be 
improved by a more exact approximation of the tangent ten- 
sion, e,g@. the Eq (28) can be used for the comiitions (3) 
and < expressed by Eq (27), There ace & figures and 
9 references, of which 7? are Soviet and ¢ Serman, 


SUBMITTED: August ec, 1yfS. 
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SOV/179-59-3-40/45 
AUTHORS: Ginevskiy, A. S. and Fedyayevskiy, K. K. (Moscow) 


TITLE: Some Laws of the Unsteady, Forward Motion of Bodies in 
a Viscous Liquid (Nekotoryye zakonomernosti pri 
neustanovivshemsya postupatel ‘nom dvizhenii tel v 
vyazkoy zhidkosti) 


PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh 
nauk, Mekhanika i mashinostroyeniye, 1959, Nr 3, 
pp 207-209 (USSR) 


ABSTRACT: The interaction force X between a body and a liquid 
can be defined as Eq (1), where & F - density and 

viscosity of a liquid respectively, g - gravity, 
V and dV/dt - velocity and acceleration of a body, 
L - characteristic linear magnitude, N - Reynold's 
number, Na - Freude number, N,, - dimensionless 
acceleration characterizing the relationship of forces 
of inertia, Eq (2). The actual relationship of 


f,(Npo> Ney? Ny and f, (Ny) is determined by the shape 


of a body and by the character of the motion and flow. 
In the case of Laminar motion of a sphere in a viscous 
cera 172 liquid, the coefficient of resistance can be shown as 
“ Eq (3) or as Eq (5) in a general case (L - radius of the 
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Some Laws of the Unsteady, Forward Motion of Bodies in a Viscous 


Liquid 


sphere). The motion in this case depends on the initial 
condition, Eq (4), where the ratio N, /N., can be found 
from Eq (6). Experiments were carried out by the 
Leningrad Ship Building Institute, where Ac was 
investigated in relation to the parameters N 2 *and Nye 
Fig 1 illustrates the results obtained for 

Ac (Np,) and Ac, (Ny) determined for the types of motion 


characterized by the load P. Fig 2 shows the experimental 
points of Ac (Np /Ny): Fig 3 represents the results of 


the experiments for various velocities and accelerations. 
It is evident from the experiments that in order to 
determine the dynamic properties of similar motions of a 
body in a viscous liquid, the ratio Np o/Ny or Ny should 
be considered in addition to N and Ne é 

There are 3 figures and 5 references, 2 of which are 
Soviet. 2 English and 1 Italian. 
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SOLODKIN, Ye,Ye.; GINEVSEIY, A.S, 


Effeot of initial unateadiness in the flow on characteristics 
of diffusion channela, Prom, aerodin, no.12:168-180 '59, 
(MIRA 13:1) 
(Fluid dynamics ) 
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[Fundenontels of heat transfer in aeronautical and rocket 
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PHASE I BOOK EXPLOITATION SOV/4820 


Ushakov, Konstantin Andreyevich, 


Aleksandr Romanovich Bughel! 


Professor, Iosif Veniamenovich Brusilovskiy, and 


Aerodinamika osevykh ventilyatorov i elementy ikh konstruktsiy (Aerodynamics of 
Axial-Flow Fans and Elements of Their Structure) Moscow, Gosgortelthizdat, 
1960. 421 p. Errata slip inserted. 2,000 copies printed, 


Ed.: Konstantin Andreyevich Ushakov, Professor; Ed. 
D'yakova; Tech. Eds.: S.Ya, Shklyar, 


of Publishing House: G.B, 
and Z.A. Korovenkova. 


PURPOSE: This book is intended for worker 
planning and design institutes of the o 
the personnel of other or 
axial-flow fans, 


s of scientific research institutes and 
Te-mining industry, and may be used by 
ganizations concerned with the design and operation cf 


ynthesis of the theory 
testing data, and of the generalized 
1 investigations carried out by the 
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fKerodynamics of Axial-Flow Fans (Cont.) Sov/4820 


authors at the Tsentral'nyy aero-gidrodinamicheskiy institut (Central Aero- 
hydrodynamical Institute). Individual chapters were written as follows: 

K.A. Ushakov, Introduction, Sec. 3 and 6 of Ch. III, Sec. 4 of Ch. VI, and 
together with A.R. Bushel', Ch. XII (except Sec. 3); 1.V. Brusilovskiy, Ch. I 
(except Sec. 4), Ch. I], Ch. III (except Sec. 2,3, and 6), Ch. IV, V, VI 
(except Sec. 4), Sec. 3 and 4 of Ch. VII, Ch. VIII (except Sec. 4 and 5), and 
Ch. X. (except Sec. 3); A.R. Bushel', Ch, VII (except Sec. 3 and 4), Sec. 4 
and 5 of Ch. VIJJ, Sec. 3 of Ch. X, Sec. 3 of Ch. XII, Ch. XIII and Ch. XIV; 
A.S. Ginevskiy, Sec. 4 of Ch. I; A.A. Dzidziguri, Ch. IX; 1.0. Kersten, Ch. 
Frye eve Kolesnikov, Sec. 2 of Ch. III. No personalities are mentioned. There 
are 107 references: 87 Soviet, 11 German, and 9 English. 


TABLE OF CONTENTS: 
Foreword 


Introduction 
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PART I. AERODYNAMICS OF AXTAL-FLOW FANS 


Ch. I. General Information From the Theory of Fans and Cascades of Airfoils 
1. Bernoulli and Euler equation 


- Geometric parameters of a cascade of airfoils and flow parameters 
3. Zhukovekiy's theorem 
Av Aerodynamic Mberactertatice oF two-dimensional cascades of airfoils 


Theory. of Axial-Flow Fens. 


SA [ guiding vanes + rotor + 


Ch. III. Influence\of Air Viscosity. Efficiency Coefficient, Fan's Charac- 
teristics 


Air viscosity, i Reynolds number 
Profile and secon 

Number of blades 

Efficiency coefficient the cascade and fan 


Carg 3/8. \ 


Ween Prate Convers: 


LUM. Simuat, hs a 
Wigula wits Variastia Visccesty 


CIA-RDP86-00513R000515120001-6 
CIA-RDP86-00513R000515120001-6" 


Tnecry of Feypeneratsen 
288/08 See StSE ee 


2. 2. fastens, Gy Misutation Metnsd sf Zeat Sransfer Tis 
“etimhIat Ghanse of ire scerreaiisn State 27 


= 


+ Navacerov, Wu A. CSamotlovich, ¥. 3. KMalugin, Reraderitics 
meee OF tre Sivr test Somes Vy oaciation and convetti 


G. %. Mbuita, Pectiliarit.es ess Sous Peritts of Titrse. Trects|est 
pm 
svestiz.ticns of 


Easat wi Se Srassler s* sist free ans Forces 


Eexs ant ‘Miss Srisfer at Dist. 


A. Ae Pectrantsev, Oo the Tiuesry of Fusion act Burnin: 


{Tie Steziaa Prostus)OOCOCSOSCS—SSSSOSSSSSTTCOTCS 


Sa 
as 
Na 
oOo ™» 
ag 
29 
-2 
o£ 
- © 
ary 
oo 
2% 
35 
i: 
#2 
re 
ui. 
wi 
24a 
uj 
Jt Wu 
mw 
aw 
awe 
oa 
Lo 
ot 
wa 
> Ww 
o> 
Zo 
ag 
Ea 
Hq 


ED FOR RELEASE: Thursday, September 26, 2002 
y CIA-RDP86-00513R00051 - 
APPROVED FOR RELEASE: Thursday, September 26, 2002 GIA ADrae b0S1 RDG IS 2b0e1 Ae 


$/o32 2/61/000/020/001 /008 
D234 /0508 


: uA ake ee ~ ‘ NA - Payot 
ad UEHORS : Lu tbat ake and J LNEVSALY 5 » Ae De 
ne ees 


pins of an uxiai iafras sonic 


looses in blade 
cunmpressor 
esiiy institut, 
ol. Osevyye 
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dozvukovyye xompressory stats Sona enone acres 5-56 


given of an experimental investigation of 
inlet (directing) device and in the worxing 
structure of pressure losses was stu- 


Usa & 
= 40 - 00 m/sec; the values of loss 
ficients for the directing device were plotted against the ra- 
the axial velocity and the Re number} the power coefficient 
oar ee pressure coefficient of the working wheel against the 
the _flow Cee On ae basis or trene results 
tne losses are impro- 
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ved and more accurate values are found 


PP LaAS 
Usa 


fur coefficient occurring 
‘ere. A method of Cons tracting a pressure characteristic of a 
Stusge is described; Charucteristics OF Several Jingle-stuge com- 
yPessors determined with its aid are corpared with experimental 
characteristics, It is coneluded that the method ig Suitable as 
TiArsst approximation. A. I, Morozov and Severai others are men- 


eae 


2oned for their Participation in the Study, G. Yu, Stepanov for 
iscussion, A. D. Aochergin and Yu, N. Kurzanov for designing part 


of the equipment, There are 41 figures, 4 tables and 23 referen- 
ces, 
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AUTHORS: 


TITLE: The laminar flow around a cascade of circles and its use in solving hydrodynamic problems 


PERIODICAL:  Referativnyy zhurnal, otdel’nyy vypusk. 42. Silovyye ustanovki, no. 8, 1962, 22, abstract 
42.8.121. Collection “Prom. acrodinamika"’, Moscow, Oborongiz, no. 20, 1961, 89-136 


TEXT: A tentative solution is given for the case of flow around a cascade of near-circles; the deviation of the 
actual resulting contour from an ideal circle does not exceed 0.6% of the radius, even for the limiting case 
when g = 1 (qis the ratio of the circle diameter to the distance between the adjacent circles), forg = 0.8 the 
deviation is less than 0.1°,. The authors also give an exact solution for the flow around a limiting cascade of 
circles which permits the accuracy of the above tentative method to be estimated for the whole range of 
variation of the ratio g. With q = 1, the error in determining the flow velocity is 1.63°,. There are 23 figures 
and 15 tables. 


{Abstracter’s note: Complete translation. | 
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Belotserxovsazly, S. M., Ginevskiy, A. 5. and 
Polonsxiy, Yu. Ye. : 


Aerodynanical veces acting on tne profile grating in 
non-stationary 


moscow, Tsentral'nyy ¢ te ae ae institut. 
Promysinlennaya per odieal no. 0, 19601. Osevyye 


dozvuxovyye xompressory statsionarnogo tipa, 137-167 


A method of computing the aerodynumical characteristics, 

& genera.isation of the method offered vy one of the authors 
& previous publication, is described. The general case is con- 
idered jin whicn the protiles vibrate in un arbitrary (but equal) 


nner and are deformed at tne same time. The only assumptions Vt 
made Rei those on which the linear theory is based. Tne solution 


is nstructed as a linear combination of vortex chains of arbi- 
tan stagger and step; the intensity of associated vortexes and 


tne basic kinematic parameters of the grating varying harmonic~- 
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aliy with time. Formulas for tne forces and moments acting on the 


gjraving are derived and tne method of numerical computation on an 
electronic computer is described. Graphs of characteristics are 


given_ Sor a widei range of grating paremeters and Strukhal's nun- 
der / “Abstracter's note: Name 


transliterated 7 for a grating con- 
sisting of plates. There are 22 figures. 


Card 2/2 


“APPROVED FOR RELEASE: Thursday, September 26, 2002 
APPROVED FOR RELEASE: Thursday, September 26, 2002 


Ginev rsalyy A 


Hydraulic resistance 
Koscow. Tsentral'n 
Promyshniecnnays 
auzvuscovyye 


nyy 


The autnors 
buen 
arbitrary values of the 
soluvions for 


.. 
Tur 
2Oor 


pelt one 


m 
a 
es 
io] 
v 
aoa 
4 
+ 
vu 
oe 
~ 


sCVOLy. The opinion that data 
Gigneter eliminates the effect of 
proved to de incorrect. there are 


Card 1/1 


Solodsin, Ye. 
of 


“wELO-¥8 
aerodinaumixa, no. 
xompressory sta 


give an approximate soluvion of 
{ Siow in pipes naving ring- 


a circular 
Liniting cases. Vaiues of enpirical constants are de- 

. ine agreement With experimental duta is found to be satis- 

proc essing with tne aid of hydraulic 


CIA-RDP86-00513R000515120001-6 
CIA-RDP86-00513R000515120001-6" 


61/000/020/007/008 
D508 


3/632 
234 


fe. 


ring channels 
jarodinamicneskiy institut. 
20, 1961. Osevyye 
ysionurnogo tipa, 202-215 
tne problem of 
-snaped cross-sec- 
ratio of es to internal 
vipe and plane pipe are 


the shape of cross-section, is 
i2 figures. 


: Thursday, September 26, 2002 
pi F 1 CIA-RDP86-0' 
ROVED FOR RELEASE: Thursday, September 26, ‘2002 CIA- aprse bOS1 smpousiS 0001 ae 


L771 


8/124/62/000/009/005/025 
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l 
Dovahik, $8. A., Ginevskly, A. S. 


Pressure losses in blade crown of the axial subsonic compressor 


PERIODICAL: Referativnyy zhurnal, Mekhanika, no. 9, 1962, 35, abstract 9B220 
(In collection: "Prom. aerodinamika, no,. 20", Moscow, Oborongiz, 


1961, 5 - 56) 


TEXT: The authors present the results of an experimental investigation of 
losses in the blade crown of the guidance apparatus and impeller; the investiga- 

tion was carried out on an experimental compressor at low subsonic velocities. 

Radial and pitch distribution of losses was investigated for several variants of a 
plading of the guidance apparatus and impeller, Profile losses, secondary and 

end losses are analyzed. The published empirical formulae for determining losses 

of various types are critically reviewed and compared with experimental data 
available. The following formula for determining the sum of the end and secondary 
losses in the guidance apparatus and impeller is recommended at conditions below 


separation: 
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2 x 
1 \ cos 1 
- Co 2 } 
Uk Feb” ii. tmey Us cos oe 


where h is blade elongation differing from Howell's formula by the values of co- 
efficients my, and m) (it is recommended My = 0.016 = 0.019 independent of R and 
m = 0.016 + 0,022 for conditions Self-simulating in R; a more precise selection 
of my, depends on additional conditions). The material ob 

authors to propose a method of approximate 

teristic of the Stage, 

of axial compressors of various types at co . Numerous 
graphs of experimenta] results are presented, There are 23 references. 


N. A. Kolokol'tsov 


[Abstracter's note: Complete translation] 
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Free from eddies flow about a circular cascade and the use of 

this flow in calculating fluid-dynamic cascades. Prom.aerodin. 

no«20:29-136 t41, (MIRA 14:12) 
(Cascades (Fluid dynamics) ) 
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AUTHORS Belotserkovskiy, S. M ,Ginevskiy, A. 5 and Polonskty, Ya Ye 
Somme 


TITLE The cffect of acrodynamic forces on a cascade under nonsteady flow 


PERIODICAL — Referativnyy zhurnal, otdel'nyy vypusk. 42. Silovyye ustanovki, no TT, 1962, 37, abstract 
42 11.175. (in collection Prom acrodynamika, M., Oborongiz, no 20, 1961, 137--167) 


TEXI The principles are outlined of a method for computing the acrodynamic characteristics of a flat- 
plate cascade. The general case is described of spontaneous vibrations of the cascade about a certain mean 
position To abtain the nonsteady aerodynamical characteristics of the cascade, dimensionless functions 
were determined for the components of the inductive velocities of adjacent vortices The boundary con- 
ditions in the problem under consideration are equality to zero of the normal component of relative velocity 
at each point of the profile. For an approximate solution the vortex layer, continuously distributed over the 
profile, 1s replaced by a number of adjacent vortices. The procedure for catculating the cascade on the “Strela” 
(Arrow) electronic digital computer is described. The required number of adjacent vortices Is dictated by 
the requirements of computational accuracy. Solution of one variant of the problem takes about 5 minutes 
Dependence of the coefficients of rotational derivatives on the spacing and depth of the cascade 1s shown 
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{Abstracter's note Complete translation ] 
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sheet leeving the profile. cainta:as on invariable pos itian with 
respect to the osicillatin« net. Me -rohl-em is s.lved minerienlly, 
and ror this puroose th: contimiot vortex sheet «ioaz the profile 
contoir is replaced by-a discreet number of Joined vortices, The 
determination of the ciralation omplitude is reduced to the solu- 
tion of 2 system of linenr nlgebrnic equations. “he equation co- 
efficients are functions of the net parcmeters ond of the *trou- 
hall number. ‘fhe coefiicients of lift and moment ov the profile 
are determined by the formulae 
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(TITLE: Experimental investigation of a jet in countercurrent flow 
| ; 
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maya aerodinamika, no, 23, 1962, Struynyye techeniya, 107-118 
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ABSTRACT: The paper reports the results of an experimental investigation of the 
aerodynamic characteristics of an axially-symmetrical jet in a countercurrent flow 
within a numerical range of the parameter m (ratio of the free-flow countervelocity 
divided by the primary-jet velocity at the nozzle exit). of from 0 to 0.4. Velocity(V) _ 
‘and pressure (P) profiles are obtained in the "initial" mixing region (surrounding 

ithe central core of the jet) and the "main" mixing region (farther downstream) of 
‘such a jet, also the dependence of the lengths of these regions on the parameter m,__ 
‘The experiments were performed in a closed wind tunnel with an open working l 
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ACCESSION NR: AT3002066 
‘section (440-mm diam), Velocities from 13 to 14 m/sec were employed. The jet 
inogzle (10 and 15 mm diam) was carefully aligned with the direction of the local 
‘free flow, Jet velocity: 120-150 m/sec, Three types of Pitot-Prandtl tubes with 3= | 
. ‘component heads and T-shaped heads were developed and employed to explore the | |} 
‘complex flow in the mixing sheath between the counterflowing jet-core and wind- : 


1 


‘tunnel flows. The various types of head employed are described and pictured. A.) 
disk-shaped static head is aleo described and depicted, The pressures and magni- | 
tudes and directions of the local velocities were measured by a single head which | 
was transported and positioned by a precision coordinate-locator device. All | 


measurements were done by the null method, that is, all readings were performed | 
‘by equalizing the pressures in the two branch tubes of a U-shaped manometer. The 
‘results of the measurements are portrayed graphically, and it is shown how the 
‘length of the initial region of the jet is determined as a function of the ratio m, 
also the length of the "torch," which is the sum of the lengths of the initial and the . 
‘main mixing regions of the jet. Orig. art, has 12 figs,, 1 tbl,, and 1 eq. 
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in sn homogeneous medium), Minsk, Nauka 1 tekhnika, 1965, 189-202 
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ABSTRACT: In. the inlet section of @ channel the velocity, the tempera 
ture, the Maoh number, and other flow parameters are distributed uni- 
forinly over ‘the channel cross section. As the distance from the inlet 
section increases, a boundary leyor arises due to the effect of viscous 
forces on the walls of the channel and thera ia an isoantronin flew core 
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Iz, y are coordinates of a seseaaanine (j = 0) or cylindrical (j = 1) 

. [egodinate system; U, V are the components of the velocity along the 

|x and y axes; p is the density of the gas mixture; h is the heat content; 
H is the tote ‘Heat content; #19 the masa concentration of the sub- 


stance of the det or one of its soercrentes Dy is the coefficient of 
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reciprocal diffusion;& is the coefficient of turbulent transfer;A 
is the coeffiotent of turbulent heat conductivity; P, 48 the turbulent 
\Prendt1 number; P, 1a the diffusion Prandtl number; &- 1a the specific | 
hest: capacity of the gas mixture at constant pressures T is the absolute 
temperature, ‘The remainder of the article 1s devoted to a mathematical 
solution of the above system of equations. The caloulation method 1s 
said to be applicable to the solution of a wide range of problems in the 
bheary of turbulent gas jets, Orig. art. hes: 53 formulas and 

gures. 


|SUB CODE: 20/ SUBM DAYE: O9Nov6S/ ORIG REF: 00h 


ond 3 


———atebenaes—----“APDROVED-FOR-REL EASE: as - es 
APPROVED FOR RELEASE: Thureday’ September 26, 2002 TAR DPSS BEST MOVHS15120001-6 
ts efit , September CIA-RDP86-0! 6" 
L. 46 678-66 EWT (1) /t 3 Ga) g 0513R000515120001-6 


| ACC NR: APS020726 mo Ging Gop: Un/0H1,/64/000/003/0059/0067, 
| 
! 


AUTHOR : _Ginevakiy, A+ fs (Moscow) a 
ORG : none ve / 

TITLE: Calculation of the ‘transition section of 4 turbulent jet 

SOURCE; AN SSSR. Izvestiya. Mekhanika zhidkosti i gaza, no. 3, 1966, 59-67 
TOPIC TAGS: turbulent jet, axisymmetric flow, transition flow, flow profile 


ADSTRACT: An approximate calculation method is developed for the transition sections 
of plane and axirymmetric turbulent jets ina co-moving stream. It is shown why 
earlier methods, vised on differentiation between the initial and final sections ere 
not applicable in the transition (mixing) region. ‘the velocity profiles obtained by 
this method in the transition region turn out to be the same for plane and axisym 
metric jets, and can be used to calculate the variation of the jet parameters along 
the stream axis by using the set of integral equations connecting the angular moment 
and the energy. Limiting parameters are defined under which the results coincide wi 
the velocity profile of the main section of the turbulent jet. It is concluded that : 
in first approximation the external boundary of the transition layer is straight and * 
is a continuation of the outer boundary of the outer section. The method is then 
demonstrated to be suitable for a determination of continuous velocity-profile defor, 
mation in the transition region. Orig. art. has: 8 figures and 33 formas. % | 
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ABSTRACT: ‘The microstructure of the main part of an axisymmetric turbulent jet in a 
wake flow is investinated axperimentaldy over a wide range of the wake parameter 

m= ug/l, (0.04, 0.2), 0.4, 0.52), where ug - is the velocity ef wake flow and upg 18 
the mean velocity at the nozzle exit. “eagurements were made with "Disa Elektronik” 
apparatus (a constant-temperature ancnots tor) 2 ineluding twee amplifiers and a 
correlator. The velocity profiles ef tarce components of fiueturting velocity and 
Reynolds stresswere measured in the main part of the jet. The valnes of the mean 
velocity and two components of fluctuating velocity were measured at a large number 
of points on the jet axis. The measured profiles cf Reynolds stress are compared 
with corresponding profiles calculated from an experimentally determined mean 


velocity profile by means of turbulent boundary layer eouatfons. The correlation 
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aerodinamika, no. 27, 1966. Struynyye techeniya (Jet streans), 5-30 
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RBSTRACT: An isothermal, turbulent, plane, axisymmetric jet is investigated 
using Karmen--type integral methods. Both the initial and main flow of the jet 
are analyzed as the jet issues into a wake whose speed is oither slower or faster 
than the jet speed. Also investigated are expanding and converging flows of a 
radial-slot type jet. The Golubev integral relation for the plane or axisymmetric jet 
is given by bicelende ee Feet gees 7 . 
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The analysis starts with a plane turbulent jet where the jet speed u, is either 
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snaller or greater than the wake flow Ups The length of the initial section is then 


calculated to be ae - . a3 { 
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where A is ‘a coefficient determined from the velocity profile 
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In the main flow, the same length parameter takeo the form 
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which for m= 0 simplifies to © as Man ee 
‘Um Widds ge aee 
oe erie. 
A similar analysis is made for the axisymmetric jet. The results are shown graphically 
as plots of velocity profiles in the jet and mixing boundaries along the jet axis. 
The analysis is then extended to a converging or diverging radial slot jet issuing 
from a nozzle with thickness 29 and diameter 2x, (see Fig. 1). The governing inte- 
gral relation for this case is given by 
sein? t ne 4 * 
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results are presented graphically. This analysis is shown to be directly related to 
the plane flow case with m= 0 through a Mangler-Stepanov transformation. A plot of 


Once more the solutions are given for the initial and main parts of the flow, and the 
u 0 versus x shows excellent agreement with experiments. The above analyses are i 


then compared to a similar integral method of iL. G. Loytsyanskiy where the ' 


governing equations are ie 
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The two approximate methods are then compared to the exact solution with the following: 
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1 1 
Golubev expression 0.442 0.286 
Loytsyanskiy expression 0.434 0.280 
Exact solution 0.454 0.282. 


A brief discussion is given showing how to extend the above integral methods to a 
turbulent jet which is nonisothermal, compressible, and has variable properties. 
Calculations of the above formulas were carried out by V._P. Kondakova and Ve Me 
Arbekova, Orig. art. has: 110 equations, 12 figures, and 2 tables. 
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elie: A compressible, variable-composition turbulent jet is analysed using tne 


antegrai method, ‘he analysis ia divided into six parts with tha following asounp- 
vions holding throughout: the flow is isobaric; the specific peat of ecacn component in: 
ine yeu is independent of tne temperature; preasure ani thermal diffusion are 
neglected; the density ia determined from the Clapeyron equation; and there are no 
cuemical reactions. Part one treats the plane nonigsothermal jet in a wake with 

8 Pra = 1 at high velocities. The governing boundary layer equations consist of 


species and overall continuity equations, the momentum equation, and the enersy 
equation. Using integral relations, the following equation is obtained for the Slow 
vlony the jet axia 
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the same problem i: analyzed for the axisymmetric jet iets the viscous 
exprensed by the polynomi al, : 
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i Which, upon substitution into the governing equation and integration, yields 
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. Part three is the same as part one and two comoined, except that the fiow velocity is 
assumed to be very low. The results of the analysis are shown as velocity profile 
curves Yor various radial temperature distributions. In parts four through six the 


conditions Pr (turbulent and diffusional) equal unity are relaxed, and the viscous 
stress and thermal conductivity are expressed repectively by 
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C. = const and emall flow velocities, the “following expressions are obtained for 
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the velocity and temperaturo distributions 
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= 0.5. The corresponding concentration profile io Given by 
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which also agrees with experimental measurements if Pe, 2 = 0. a Orig. art. has: 135 


equations, 8 figures, ond 1 table. 
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turbuient jet 


ABSTRACT: Formulas are derived for the construction of the transverse velocity 
| profiles for both the main and the initial portions of jets in wake flow. The 
| tormalas are derived on the basis of two approximation methods. The first uses 
, boundary layer equations, and the second uses the fluid continuity equation with the 

| condition of momentum conservation in transverse cross sections of the jet. The 
degree of approximation of both methoda depends on the approximation expression for 

| the longitudinal velocity profile used as the initial condition. Using the boundary 

| layer equations, the transverse velocity profile of the main portion of a plane jet is 
| given by he ee a ae eee 
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and Me is the virtual viscosity coefficient. The upperand lower sign correspond to 


m>l and nl, respectively, Analogous expressions are derived for the main 

| portion of an axially symmetric jet and for the initial portions of a plane jet and 
an axially symmetric jet. It is noted that this method gives a continuous deformation 

| of the transverse velocity profile with the transition from the initial to the main 
portion of both the plane and axially symmetric jets in wake flow. Using the second 

i method, the transverse velocity profile for the main portion of a plane jet is given 
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Analogous expressions are aleo found for the other three cases under consideration. 
The four pairs of equations are compared graphically for a number of values of % 
4 uot and Yo 6, and the results are in satisfactory agreement. The calculations were 


and 


made by ¥. M. Arbekova and A. M. Treskina. Orig. art. has: 81 equations and 11 
figures. ee 
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: ABSTRACT: The solution for the more general problem of seconda flow outside the 

‘turbulent region of plane and axially symmetric jets/is obtained by some modification | 

' of previously obtained solutions for more particular cases. The axially symmetric 

case of fluid motion outside the turbulent region of a jet bounded by a conical 

, burface is first considered. In spherical coordinates the fluid velocity ia given by 
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' and 6, is half cone angle of the submerged turbulent jet. Stream lines outside the 
' jet are illustrated for 


, An expression is derived for the axial component of the additional momentum flux in 
: the region of potential flow, and its ratio to the jet momentum is given graphically 
' as a function of 8,. The fluid motion outside the turbulent region of a plane jet 


| bounded by a dihedral angle is next considered. The jet boundaries are + 9. and are 


. directed along 8 = 0 in polar coordinates. The cae velocity components are 


' where t+ 6 
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i An expression is found for the additional momentua fiux, snd figures analogous to 


those of the firat case are presented. The remainder of the work is devoted to 
conssderation of fluid motion outside a turbulent jet in wake flow using the 
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Gistributed sink method. The method is based on the study of the ejection effect on 
the jet hy a continuous distribution of sinks of constant or variable intensity 
located along the jet axis. Expressions for the stream function are derived and are 
shown with the distributions of sink intensities for various boundary shapes in the 
axially symmetric case. Orig. art. has: 102 equations and 19 figures. 
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